An unsubstituted C2 hydrogen of adenine is critical and sufficient at the -11 position of a promoter to signal base pair deformation.
The conserved A:T base pair at the -11 position of the promoters in Escherichia coli is very sensitive to substitutions. In vitro transcription with the galP1 promoter having a natural or unnatural base in either strand at position -11 showed that only a purine base with no side group at C2 in the nontemplate strand is transcriptionally potent; neither a purine with an amino group at C2 nor a pyrimidine support transcription. The amino group at C6 in the omnipresent adenine at -11 does not play any role in promoting transcription. The nature of the base, complementary or noncomplementary, at -11 in the template strand also does not influence transcription. We propose that the adenine, by becoming extrahelical, interacts with an amino acid(s) of the 2.3-2.4 region of sigma for which an unsubstituted C2 hydrogen is critical.